VERTEBRAL ANCHORING DEVICE AND ITS BLOCKING DEVICE ON A 

POLYAXIAL SCREW 



The present invention relates to a vertebral anchoring 
5 device comprising on each connector a blocking device 
permitting, after angular adjustment of said connector, its 
securement on a polyaxial screw with a spherical head. 

There is known from U.S. Patent 2,346,346 of April 11, 
1944, an external osseous anchoring device comprising 
10 connectors interconnected by a connecting rod, whilst each 
connector is secured to a support or to the osseous body by 
means of an anchoring screw with a spherical head. 

Each connector is constituted by a cylindrical sleeve 
comprising at each end a bore of a different diameter 
15 permitting respectively the emplacement of the screw 
through said sleeve and the retention of the spherical head 
within this latter. 

Each connector comprises a blocking device permitting 
simultaneously the immobilization of the connecting rod 
20 within the sleeve and the securement of this latter about 
the spherical head of the screw. 

It is to be noted that for each emplacement of this 
anchoring device, it is imperative to connect the anchoring 
screw and the connector together before securement of said 
25 screw with either a support or a corresponding bone. 

In this case, the spherical head of the screw is 
located disposed within the connector, giving rise to a 
difficult use of this latter for its anchoring with the 
support or the bone . 
30 The object of the present invention consists in 

providing a connector and its blocking device which are 
assembled and freely mounted in rotation on the spherical 
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head of an anchoring screw in the factory, to form a pre- 
assembled assembly before its implantation in the bone of a 
vertebral body. 

To this end, the connector and the blocking device of 
5 the vertebral anchoring device according to the present 
invention permit receiving any type of anchoring screw with 
a spherical head, even those having an external diameter of 
the osseous anchoring screw thread greater than that of 
said spherical head. 

10 The vertebral anchoring device according to the 

present invention comprises a connector, a connecting rod 
and a polyaxial anchoring screw comprising a spherical head 
and a screw-threaded body whose external diameter d at the 
summit of the screw threads can be greater than the 

15 external diameter a of the spherical head, each connector 
being constituted by a connecting element comprising 
vertical branches delimiting an opening of U shape, and a 
locking clip provided with a pressure screw for blocking in 
the bottom of the U of the connecting rod, said connecting 

20 element being pierced at its middle with a vertical bore 
permitting receiving opposite the opening a blocking device 
formed by a ring and a screw-threaded socket for the 
emplacement and positioning of the connector on the 
spherical head of the anchoring screw. 

25 The vertebral anchoring device according to the 

present invention comprises a connecting element whose 
central bore comprises, from the bottom of the U shaped 
opening, a first circular portion and a second screw- 
threaded portion whose internal diameter is greater than 

30 that of the first portion so as to define an internal 
shoulder. 



2 



The vertebral anchoring device according to the 
present invention comprises a connecting element whose 
internal diameter dl of the circular portion of the central 
bore is less than the external diameter d of the screw- 
5 threaded portion or a of the spherical head of the 
anchoring screw _ 

The vertebral anchoring device according to the 
present invention comprises a blocking device whose ring 
comprises a cylindrical smooth portion bordered at one of 
10 its ends by a small collar. 

The vertebral anchoring device according to the 
present invention comprises a blocking device whose 
external diameter of the cylindrical portion of the ring is 
slightly less than the internal diameter dl of the circular 
15 portion of the central bore, whilst the external diameter 
of the small collar is greater than the internal diameter 
dl. 

The vertebral anchoring device according to the 
present invention comprises a blocking device whose socket 
20 is constituted by a cylindrical body having a screw- 
threaded external surface and an internally opening bore 
provided at one of its ends with a diametral reduction 
forming an internal bearing area which is a portion of a 
sphere . 

25 The vertebral anchoring device according to the 

present invention comprises a blocking device whose socket 
comprises on its external surface and in prolongation of 
the screw-threaded portion, an unscrew-threaded shoulder, 
and opposite the shoulder, notches disposed at regular 

30 intervals about the periphery of said socket. 

The vertebral anchoring device according to the 
present invention comprises a blocking device whose socket 
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comprises, in a longitudinal direction, two opposed slots 
partially cutting the length of the cylindrical body into 
two separate and identical portions. 

The vertebral anchoring device according to the 
present invention comprises a blocking device whose two 
separate portions of the socket are connected together at 
the level of the shoulder by a bridge defining on the one 
hand a maximum opening before a rupture of the slots at the 
level of the internal support surface of part spherical 
shape, and on the other hand a maximum elasticity of the 
socket . 

The accompanying drawings, given by way of example, 
permit better understanding of the invention, the 
invention, its characteristics and the advantages which it 
is adapted to provide: 

Figure 1 is an exploded perspective view showing the 
vertebral anchoring device and its blocking device 
according to the present invention. 

Figure 2 is a cross-sectional view showing the 
vertebral anchoring device and its blocking device 
according to the present invention, in assembled position- 
Figure 3 is a perspective view showing the screw- 
threaded socket with elastic deformation of the blocking 
device according to the present invention. 

There is shown in Figures 1 to 3 a vertebral anchoring 
device 1 comprising connectors 2 interconnected by 
connecting rods 10, whilst each connector is fixed in each 
vertebra of the rachidial segment to be corrected, by an 
anchoring screw 3. 

Each connector 2 is constituted by a connection 
element 4 comprising vertical branches 5 and 6 delimiting 
an opening 7 of U shape, a clip 8 provided with a pressure 
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screw 9 for blocking in the bottom of the U shape of the 
connection element 4 a connecting rod 10. 

The connection element 4 is pierced at its middle by a 
vertical bore 11 passing through from one side to the other 
of said element so as to open within the opening 7 of U 
shape and between the branches 5, 6. 

The central bore 11 comprises from the bottom of the 
opening 7 of U shape, a first circular portion 12 and a 
second screw-threaded portion 13 whose internal diameter is 
greater than that of the first portion. The central bore 
11 comprises between two portions 12 and 13 an internal 
shoulder 14 directed in the direction of the screw-threaded 
portion 13. 

The anchoring screw 3 is constituted by a head 15 with 
an external profile that is of part spherical shape, 
prolonged by an elongated and cylindrical body 16 having on 
its external surface a screw thread 17 for osseous 
anchoring . 

The part spherical head 15 comprises in its internal 
and central portion an impression 18 of any shape but which 
is adapted to receive a tool of complementary shape for 
locking the screw 3 in the osseous portion of the 
corresponding vertebral body. 

The screw-threaded body 16 of the anchoring screw 3 
has an external diameter d at the summit of the screw 
threads 17 which is greater than the external diameter a of 
the spherical head 15. 

This type of screw 3 permits a resistant osseous 
anchoring because of the large external diameter at the 
level of the screw thread 17, which is greater than that of 
its gripping head 15. 



On the other hand, and because of the technical 
constraints of production, of dimensions and resistances to 
rupture imposed on this type of connector 2, the internal 
volume dl of the smooth portion 12 of the central bore 11 
is less than the external diameter d of the screw-threaded 
portion 17 or a of the spherical head 15 of the anchoring 
screw 3. 

Thus, the anchoring screw 3 will receive on the 
spherical head 15, in the factory or before its osseous 
anchoring, the connector 2 which is immobilized in a 
geometrical position by means of a blocking device 19. 

The blocking device 19 is provided to adapt itself to 
the interior and more particularly within the central bore 

11 of the connector 2. The blocking device 19 is 
constituted by a ring 20 and by a screw-threaded and 
slotted socket 21 adapted to coact with on the one hand 
with each other about the spherical head 15 of the screw 3 
and on the other hand with the portions 12 and 13 of the 
central bore 11 of the connector 2. 

The ring 20 comprises a smooth cylindrical portion 22 
bordered at one of its ends by a small collar 23. 

The external diameter of the cylindrical portion 22 is 
slightly less than the internal diameter dl of the portion 

12 of the central bore 11 of the connector 2, whilst the 
external diameter of the small collar 23 is greater than 
the internal diameter dl of the portion 12 so that it can 
come, if necessary, into bearing against the shoulder 14, 

The socket 21 is constituted by a cylindrical bore 
having a screw-threaded external surface 24 and an 
internally opening bore 25 provided at one of its ends with 
a diametric reduction forming an internal bearing surface 
26 which is a portion of a sphere. 



The cylindrical body of the socket 21 comprises on its 
external surface and in prolongation of the screw-threaded 
portion 24, an unscrew-threaded shoulder 27. 

The socket 21 comprises, in a longitudinal direction, 
5 two opposite slots 29, 30 partially cutting the length of 
the cylindrical body into two separate and identical 
portions 31, 32. 

Opposite the shoulder 21, the socket 21 comprises 
notches 28 disposed at regular intervals about the 
10 periphery of this latter and more particularly at the level 
and along the axis of the slots 29, 30. 

The two separate portions 31, 32 are interconnected at 
the level of the shoulder 27 by a bridge 33 defining on the 
one hand a maximum opening before breakage of the slots 29, 
15 30 and on the other hand a maximum elasticity of the socket 
21. 

Thus, when the slots 29, 30 are in spaced apart 
position, the internal bore 25 has on the side of the 
support surface 26 of partial spherical shape, a large 

20 inlet opening permitting the passage of the spherical head 
15 of the anchoring screw 3. 

Thus, the connector 2 is mounted and fixed on the 
spherical head 15 of the anchoring screw 3 preliminarily 
blocked in the corresponding vertebral body by means of the 

25 blocking device 19. 

When the screw 3 is anchored in the vertebral body, 
the socket 21, in the spaced apart position, is positioned 
on the spherical head 15. A tool with a claw, not shown, 
is placed so as to coact with the notches 28 permitting 

30 closing the slots 29, 30 and returning against each other 
the two separate portions 31, 32 of the socket 21 about the 
spherical head 15. 
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In this position, the socket 21 is connected in a 
vertical direction to the spherical head 15, but remains 
free in rotation and in pivotal angular movement about this 
latter. 

5 Then, the ring 20 is disposed on the socket 21 such 

that its small collar 23 penetrates the interior of the 
bore 25. 

The connector 2 is finally screwed on the socket 21 
such that its external screw thread 24 coacts with that 13 
10 of the central bore 11 and until the cylindrical portion 22 
of the ring 20 coacts with the portion 12 of said bore 11- 

The connector 2 is screwed on the socket 21 until this 
latter comes into abutment against the shoulder 14 of the 
vertical and internal bore 11 defining the limit of driving 
15 in rotation of the connector. 

The angular blocking in a predetermined position of 
the connector 2 about the head 15 of the anchoring screw 3 
is effected during immobilization of the connecting rod 10 
within the opening 7 of U shape by means of the pressure 
20 screw 9. 

Thus, during gripping of the pressure screw 9, the 
clip 8 moves vertically to come into abutment in the upper 
portion of the branches 5, 6 of the connector 2, whilst the 
rod 10 comes, under pressure of the screw 9, into bearing 

25 against the ring 20 which slides within the socket 21 until 
it comes to bear against the spherical 15 of the screw 3 
driving the securement and blocking of the connector 2. 

It should be moreover be understood that the 
description which precedes is given only by way of example 

30 and in no way limits the scope of the invention, which will 
not be exceeded by replacing the details of embodiment 
described, by any other equivalents. 
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